Low back injuries represent 10 to 15% of all athletic injuries. 1 With over 30 million participants in organized and recreational sports in the United States, 2 a thorough understanding of normal core function, as well as core dysfunction and its remediation, will advance a clinician's ability to promote optimal performance. The lumbo-pelvic-hip complex comprises the core. 3 Think of this complex as a three-dimensional box that is formed by muscles and connective tissues (i.e., deep investing fascia, tendons, and ligaments) that attach to the underlying skeletal framework. The diaphragm forms the ceiling of the box, and the pelvic floor muscles and proximal attachments of the hip/thigh musculature form the base. The anterior and lateral sides of the box are formed by the abdominal musculature, and the posterior side is formed by the paraspinal muscles. 4,5 These active and passive structures function to provide static and dynamic stability and provide a solid foundation for extremity movement. 6 The purpose of this report is to provide an overview of research evidence pertaining to core function, core stability, and risk for injury to the lumbo-pelvic-hip complex. 
Fundamental Concepts of Core Stability
Pioneering research in the area of core was performed by Panjabi 7 and Bergmark. 8 Panjabi 7 described three subsystems for stabilization of the spine: (a) passive osseoligamentous, (b) active muscular, and (c) neural control ( Figure 1 ). The passive system does not generate spine motions, but it is dynamically active in monitoring spine position and produces reactive forces at end ranges of motion that resist spine motion. 7 Some of the structures in the passive system incorporate abundant mechanoreceptors that relay sensory information to the central nervous system (CNS) concerning spine position and movement (i.e., facet joint capsules and ligaments of the vertebral column). 9 The muscles and tendons of the active subsystem are the means by which forces are generated to maintain spine stability. 7 The inherently unstable osseo-ligamentous system has been shown to buckle in vitro at loads less than 100 N (~ 20 lbs). 10 The magnitude of muscle force generation is monitored by proprioceptors in the tendons (i.e., Golgi tendon organs) and muscles (i.e., muscle spindles), thereby linking the muscular system to the neural control subsystem. 7 The neural control subsystem receives information from the specialized mechanoreceptors located in both the passive and active subsystems. The CNS controls movement and stability through both feedback and feed-forward motor control mechanisms. 9 Feedback to the CNS that is generated by elongation of a ligament or joint capsule, and from muscle tension development, mediates adjustment of muscle activation patterns to meet the requirements for maintenance of spine stability. The CNS also activates muscles in a feed-forward manner (i.e., anticipatory) in preparation for impending spine movement or external load application (e.g., activation of transverse abdominis prior to initiation of movement). 7 The stabilizing subsystems function in an integrated manner to meet the stability demands of the spine in response to changes in posture. In a healthy state, the spine segments are maintained within physiologic limits referred to as the neutral zone (i.e., positioning that requires minimal tension within passive structures to resist displacement). 7,9 The overall stability of the spinal system will be affected when any one of the three subsystems fails to function in an optimal manner.
Bergmark 8 classified muscles as either global (i.e., producing trunk motion) or local (i.e., providing segmental stability) on the basis of muscle location in relation to the vertebral column (Table 1) . The global muscles have greater mass and longer moment arms, which makes them capable of generating large forces. This group includes the large, superficial muscles (i.e., rectus abdominis, external oblique abdominis, erector spinae), which act as prime movers during dynamic activities and provide multisegmental stiffness over a wide range of motion. 8 The local muscles are smaller and deeper and have shorter moment arms, which makes them better suited for generation of intersegmental stiffness that stabilizes adjacent vertebrae (i.e., multifidus, rotatores, interspinalis, intertransversalis). 8 This classification system has been criticized for oversimplification of the function of specific muscles, which may lead some clinicians to assume that the local muscle group is more important than the global muscle group for maintenance of core stability. To the contrary, both muscle groups provide important contributions to core stability. A third category that could be added is the axial-appendicular force transfer group of muscles (Table 1) . These muscles connect the 
